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Low-loss materials have a wide range of uses in electronics, communications 
and microwave equipments. Therefore, measuring the relative dielectric parameters 
has a great significance. Moreover, when microwave components get access to 
microwave systems, both the amplitude and phase are changed, which is a result of 
the reflection and its own losses of the components input. So a comprehensive test of 
its parameters study will become increasingly important nowadays. 
In order to realize automatic measuring dielectric parameters and microwave 
network parameters, we measure parameters by manual operation as follows: 
dielectric constant, water content of edible oil, the attenuation and phase shift of 
network. Based on the understanding of the measuring method and the mastering of 
microwave measuring system of Laboratory, a correspondent testing software was 
developd based on LabVIEW. We measured PTEF and Polystyrene materials and the 
result was analyzed in this paper. This paper contains following contents. 
In the first part, the paper introduces the development of measuring the 
dielectric and microwave network parameters and analyzes the measure methods 
including the advantages and disadvantages. We choose the cavity method and 
bi-parameters of attenuation and phase shift method. 
In the second part, the paper mainly introduces the theory of perturbation and 
cavity. Taking the 109TE  mode rectangular cavity and 011TE  mode cylindrical 
cavity for sensor, We developed the measuring method for measuring dielectric 
constant, thickness of sheet and the water content of edible oil. And the formula 
ahout these parameters were derived. We also summarized the attenuation and 
specific phase shift of Two-Port Network, various parameters and mismatch error 
about it. Finally, we made a test of them by reflection method. 
In the third part, measuring software was developed based on LabVIEW which 















main modules were presented, which has the characteristics of friendly interface, 
strong operation ability and perfect function. The testing software can control the 
testing process, real time test above parameters and automatically save experimental 
information.  
At last, this paper explained how to use software to measure dielectric 
parameters and transmission parameters, also the result was analyzed with error and 
error sources was given. 
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